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IXTRODUCTION. 

This REVIEW treats generally the meteorological conditions 
of the United States aud Canada for July, 1889, and is based 
Upon reports of regular and voluntary observers of both 
countries. 

On clia,rt i the paths of the centres of fourteen areas of low 
Pressure are shown ; the average number traced for July daring 
the last nineteen years being 9.8. This chart also exhibits the - Paths of the centres of seyen depressions traced over the north 
Atlantic Ocean ; the limits of fog-belts west of the fortieth 
meridian, and tlie distribution of icebergs and field ice during 
the month. The areas of high and low pressure and north 
At1 antic storms are discussed under their respective headings. 

Chart i i  exhibits the distribution of mean atmospheric press- 
ure and temperature for the month. The mean temperature 
Generally averaged below the normal east of the Rocky Moun- 
tains, while in the Rocky Mountain and plateau regions and 
on the middle Pacific coast the mouth was slightly warmer 
than the average July. At several stations in the southwest- 
ern part of the country the absolute maximum temperature 
was as high, or higher, than has been recorded for July during 
the periods of observation, while at stations i n  the Lake re- 
€9011,  the npper Mississippi and upper Missouri valleys, and at  
Portland, Oregon, the minimum temperature was as low, or 
lower, than previously reported for Ju ls .  

Chart iii shows the distribution of precipitation for July, 
1880. The precipitation was  largely in excess of‘ the normal 
1u areas east of the Rocky Mountains. Over the Rocky Moun- 

tain and plateau regions and on the Pacific colast it was 
deficient, except at stations in the southern plateau region, 
southwestern Oregon, and northern Montana. A remarkable 
feature of the month was the irregular distribution of rainfall 
over the eastern half of the couutry, where large excesses 
and marked deficiencies occurred in limited areas. The rain- 
fall of the month is discussed under the heading ‘(Precipitation.” 

Under the headings ‘ 6  Local storms,” ‘‘ Floods,” and 
“Drought ” will be found descriptions of the more important 
storms, disastrous floods, and damaging drought of the month. 

I n  the preparation of this REVIEW data from 2,218 stations 
hare been used, classified as follows: 176 Signal Service stn- 
tions; 120 monthly registers from United States Army post 
surgeous ; 1,396 monthly registers from state weather service 
and voluntav observers j 23 Canadian stations j 160 stations 
through the Central Pacific Bailway Company; 343 marine 
reports through the co-operation of the Hydrographic Office, 
United States Navy; marine reports through the “New York 
Herald Weather Service ;” monthly weather reports from the 
local weather services of Alabama, Arkansas, Colorado, 
Dakota, Illinois, Indiana, Iowa, the Iowa Weather Crop 
Bulletin Service, Kansas, Kentucky, Louisiana, Michigan, 
Miuuesota, Mississippi, Missouri, Nebraska, Nevada, New 
England, New Jersey, Xew York, Ohio, Pennsylvania, South 
Carolina, Tennessee, and Texas, and international simulta- 
ueous observations. Trustworthy newspaper extracts and 
special reports hare also been nsed. 

- - 
ATMOSPHERIC PRESSURE (expressed in  inches and huudredths). 

The distribution of‘ mean atmospheric pressure for July, 
1889, as determined from observations taken daily at. 8 a. m. 
and 8 p. m. (75th meridian time), is shown on chart 11 by iso- 
bars. The difference between the mean pressure for July, 
obtained from observations takeu twice daily a t  the hours 
named, ant1 that determined from hourly observations raries at 
the stations named below as follows : At Washington, D. C., 
Philadelphia, Pa., New York, N. Y., Boston, Mass., and Saint 
Louis, MO,, the mean of the 8 a. m. and 8 p. m. observations 

higher by .003, .007, .006, .007, and .007, respectively, 
While a t  Chicago, Ill., the mean of the observations taken a t  
these hours mas .OOl lower than the true mean pressure. 

The mean pressure for July, 1889, was highest over south- 
eastern Florida, where i t  rose to 30.10, at  Jupiter, and mas 
above 30.05 along the immediate south Atlantic coast and over 
eW,ern Florida. From eastorn Texas eastward to the At- 
Iarrtic coast and northeastward to the south New England 
coast, and alollg the immediate Pacific coast north of the 

parallel, the mean values were above 30.00. The 
mean pressure was lowest within an  area extendiug from the 
lower Colorado valley northward over southemtern California 
and southern Ne\iada, where the valiios were bolow 29.80, and 
fell to 29.75 at Ynma, Ariz., and Keeler, Cal. On the south 
Pacific coast, over a greater portion of the middle and southern 

plateau regions and the southeastern slope of the Rocky 
Mountains, in the middle Missouri valley, and from the lower 
Saint Lawrence valley westward to the one hundred and 
twelfth meridian the mean pressure was below 29.90. 

Compared with the pressure chart for June, 1889, a decrease 
in pressure is shown, except over the southern half of Florida, 
in the more southern districts west of the Mississippi River, 
along the California coast north of the thirty-fifth parallel, and 
in the upper Missouri valley and the British Possessions to the 
northward. The greatest increase in pressure occurred in and 
north of northern Montana., where it waa more than .OB, and 
the greatest decrease, .06, or more, in eastern Nova Sootia 
and the Atlantic coast states between the thirty-fourth and 
fortieth parallels. Elsewhere the changes were less than .OB. 
In  June the mean pressure was highest, 30.11, on the North 
Carolina comt, while for the current month the highest value, 
30.10, was reported on the southewtern coast of Florida. Tho 
changes in pressure within the area of low ‘mean pressure over 
the southern plateau region have been unimportant. 

Compared with the norma,l pressure for July, the mean press- 
ure was above the normal in the Canadian Maritime Prov- 
inces, New Englaud, the lower lake region, along the imme- 
diate middle and south Atlantic coasts, over eastern Florida, 8, 
portion of the middle and southern pla.teau regions, aud a t  
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stations in north-central Montana and southwestern Wiscon 
sin; elsewhere the mean pressure was below the normal, 
The greatest departures above the normal were reported in 
the Canadian Maritime Provinces and the Saint Lawrence 
Valley, where they exceeded .05, and the most marked de. 
partures below the normal were noted at stations on the north 
Pacific coast aud in southern California, where they were more 
than .05; elsewhere the departures from the normal pressure 
were small. 

The monthly barometric ranges at  the several Signal Service 
stations are given in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are found to conform, is that 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. I n  July, 
1889, the ranges were greatest in northeastern New England 
and the more northern parts of the upper lake region, where 
they exceeded. .70, whence they decreased southtvard to the 
Gulf of Mexico, southwestward to the Rio Qrande and Gila 
valleys, and westward to tho Pacific. Along the Atlantic 
coast the extreme ranges varied from .16, at  Key West, Fla., 
to .72 at Eastport, Me. ; between the eighty-second and ninety. 
second meridians, .25 at  New Orleans, La., to .74 at  Marquette, 
Mich. j betweeu the Mississippi River and the Rocky Moun- 
tains, .27 a t  Qalveston, Tex., to .63 at Fort Sully, Dak. j in 
the plateau and Rocky Mountain regions, .24 a t  Whipple Bar. 
racks (Prescott), Ariz., to .69 at  Walla Walla, Wash. ; on t h e  
Pacific coast, .26 at  San Diego, Cal., to .57 at  Olympia, Wash. 

Nine such areas affected the weather of the United States 
during the month of July. They may be divided into three 
groups, according to geographical distribution. Those of the  
&st group (ii, iii, and viii) derelopod on the north Pacific 
coast ; the second group (v and vii) 0rst appeared in the Sas- 
katxhewan Valley, and the third group (i, iv, vi, and ix) was 
confined to the  Atlantic coast states. Compariug the values 
of the different groups for the current month (Table No. I) we 
obtain the following result8 : 

The average duration of the first. group was 7.5 days, the  
average maximum pressure 30.30 inches, aud t h e  average 
velocity of progression 20.4 miles per hour. The second group 
averaged 7.5 days, 30.23 inches, and 16.5 miles per hour. The 
third group averaged 6.5'8 days, 30.268 inches, and 6'8 miles per 
hour. 

The last group presents rather unsatisfactory data, owing to 
the peculiar situatiou and movement of the areas. From a study 
of $he distribution of mean atmospheric pressure for the month, 
and of the movemeut of both highs aud lows, it appears quite 
probable that the areas of the third group were simply out- 
croppings of a very extensive and persistent anti-cyclone 
lying off the Atlantic coast, with its centre slowly oscillating 
north and south in about the meridian of the Bermudas. 

Certain important effects have resulted from this disposition 
of pressure, which are briefly referred to aa follows : 

First. The interruption of the progressive easterly movement 
of the areas in the 1st and 2d groups, which condition waa 
shown by the irregular paths, in most instances the tracks 
cnrving upon themselves several times, with the evidence that 
the area8 were slowly merging into a larger anti-cyclone off 
the coast. This incurving of the paths was confined, as might 
be expected, to the region of country along the Atlantic coast, 
and the progressive velocity east of the eighty-second meridian, 
as compared with that east of the ninety-seventh, showed an 
average diminution of 7.7 miles per hour. 

Second. The interruption of the progressive easterly move- 
ment of the area8 of low pressure, which may be expressed by 
saying that, on the average, tho velocity east of the seventy- 
second meridian was reduced 3.3 miles per hour, as compared 
with the velod ty east of the ninety-seventh meridian. 

Third. The northeasterly trend of the low pressure areas east 

BAROMETRIC RANGES. 

AREAS OF HIGH PRESSURE. 

of the seventy-seventh meridian, the average latitude of de- 
parture being 45O. Compared with the average values for the 
past sixteen years the number of high areas for July, 1889, 
shows au increase of 3.1, aud also a greater number than any 
other year except 1885, when they reached the present number, 
nine. The maximum pressure shows an increase of .OS inch. 

The accompanying tables (i and ii) have beeu prepared to 
present in graphic form dome Of the notable features and pre- 
vailingcliarackristics of the high pressure areas for July, 1889. 

Prom astudyof &he development and niorement of anti- 
cyclonic areas it is found that to their influence may be traced 
some of the highest wind relocities of the month and the 
largest rainfalls. These pheuoulena are located in the south- 
east quadrant of the high, where the cold westerly winds first 
come in contact with the warm, moist, southerly wiuds of the 
disappearing low, in the SOutheaSt quadrant of which the more 
violent local storms (tornadoes, hail-storms, and thunder- 
storms) developed. 

Considering the records f0: the past seventeen years the 
average monthly number of high areas is 5.9, or 3.1 below the 
number for the current month, and the average maximum 
pressure is 30.19, or .OS inch be!ow the current month. 

The following is an interestlw comparison of the average 
mouthly values of the three groups.of high areas : 

Group number 1 : Maximum in pressure in twelve hours, 
.30 inch; maximum fall in temperature in  twelve hours, 2 1 O ;  

maximum wind velocity, in miles per hour, 49; lowest tempera- 
ture, 37O; absolute fall in temperature in twenty-four hours, 
26O; minimum dew-point, 7'; maximum fall in dew-point in 
twenty-four hours, 22O ; maximum rainfall in twenty-four 
hours, 4.23 inches. 

Group number 2:  Maximum rise in  pressure in twelve hours, 
.28 inch; maximum fall iy t eyera ture  in twelve hours, 
17O.5 j maximum wind velocity, 111 miles per hour, 42 j lowest 
tomperature, 290; absolute fall in temperature in twenty-four 
hours, 22O; minimum dew-point, 2'; maximum fall in dew- 
point in twenty-four hours, 20'; maximum rainfall in twenty- 
four hours, 4.23 inches. 

Group number 3 : Maximum rise in pressure in twelve hours, 
.21 inch; maximum fall temperature in twelve hours, 
12O.5; maximum wind velOcltY, ?n miles per hour, 31.5; lowest 
temperature, 52O ; absolute fa!l In temperature in twenty-four 
hours, 12O; minimum dew-point, 61'; maximum fall in dew- 
point in twenty-four hours, 12; maximum rainfall in twenty- 
four hours, 3.81 inches. 

A careful examination of the above comparisons reveals the 
fact that the areas in group number 1 were accompanied by the 
most decided changes in pressure, temperature, wind velocity, 
and moisture, and exhibited the greatest energy of any of the 
three groups. The average VelocltY of progression also much 
exceeded this value for the other two groups. The areas in 
group number 2 were accompanied by the lowest temperatures 
and dew-points, and by greater Precipitation than attended 
the areas of group number 3. The latter, however, were 
marked by the maximum pressures of the month, due un- 
doubtedly to the continued high Pressure off the Atlantic coast. 

Areas number v, vii, and VI11 were the most important auti- 
cyclones which traversed the country duriug the month. The 
two former came from the Northwest Territory and the latter 
from the north Pacific coast. Each area was attended with 
sxcessive precipitation, numbar viii being the most prominent 
in this respect, the effect of I t s  decrease in temperature being 
axperiepced along the entire Gulf and Atlantic coasts. 

The influence of number p O p  precipitation was most decided 
throughout the upper Mississlppl valley, and of number r i i  in 
the Missouri valley. 

Recapitulation.-The most promineut features of the month 
:oncerning high pressure areas are as follows : 

1. A persistent high area Off the  Atlantic coaet, which left 
b decided effect upon the mean m h c e d  pressure for the mouth. 

2. A marked ifiterruption 111 the easterly movement of high 
treas east of the eighty-second meridian. 

% 
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Sydney, S. S .......... 
U'envcr Colo ......... 

Ilnrrisburg, Pn. ...... 
Fort Sdll . Dnk ...... 
Quebec, &ebec ...... 

3. The influence of high areas on precipitation, giving rise 
to the heaviest rainfalls of the month. 

4. The twelve-hour change in pressure was the maximum 
one for:each area during the month, and occurred between E 
p. m. and 8 a. m. in a11 cases, except for area number v, when 
it took place between 8 a. m. and 8 p. m. 

5. The twelve-hour change in temperatnre was the maximum 
one for each area duriug t h e  month, and occurred between 8 
a. m. and 8 p. m. in all cases, except for area number ii, when 
I t  took place between 8 p. m. and 8 a. m. 

The following tables exhibit in a concise manner some of the 
more promineut characteristics of the high areas : 

TABLE No. I. 

I 
2 

7 
g 
15 

I First Lnst 1 :  j Higheat preesure. 
I observed. I observed. 1 5 ,  

0 .  o (  0 ;  0 

44 1 125 , 3s I 62 

72 i 49 I 67 

43 I 67 , 43 I 59 , 

; I 127 ~ 43 81 I 
52 115 ! 35 i 7 ' ...... ......I ...... I ...... : 
50 : 114 , 47 ' 
47 ~ 125 42 ' 1 ........................ 

Days. .&fi.lilcs. 
4.0 : 1 1 . 0  

9.0 ' a3.6 I 
8.0 I 19.1 I 
2.0 12.5 

6.0 1 15.5 
17.0?' .... { :  
7.0 ' 17.6 I 
5.5 119.7 I 
3. o? ....... 

-I- - ;_)- - -,- --i- - 
* I  I I ........ I I ,  

111 ......I 4 

v ....... I I O '  

11 ........ I 

1v ...... I E 

VI* 

._ . . 1 Inches. 
I Hnlifnx, X.S ............ I 30.44 

a , { A r t  Angeles, Wnsh .::I } 3°'36 J oknne Fdls, Wtwh I 

g ~ Fort Cueicr Mont ...... 
Fnther Poiht, Quebec., 

30.28 

......... 30.20 

I '  
I ,  

I ,  

31ean.i .... ~ 47 1 93 j 42 I 72 I 7.01, 17.0 .............................. 
I . .  I I  

'Ytntionnry over Floridn nnd the enst Gulf. tCentro Of nnti-cyclone too fiir ofT the 
Atlantic eonst tonfford reliable dnta. 

Tanm No. 11. - 
Mnxrmum rise  in pressure for JInxinium nbnormnl fnll in tem- 

taelro hours. , periiture for t \ ~ l v o  hours. i 

Shroveport, Ln ....... ! 15 
....... ; I .28 

Bismnrck, Dnk \ 21 , .30 ...... do ............... I zg 
9 ; .a4 ; Sydney, S. S.. ........ 

11'n: ' I  .26 1.. ! .......................... 

I 
4 IInlifnx,?;. s... ,......! x 
a5 Denver Colo i 2  
23 Cheyekne, Wyo ....... 
16 . Enstport, 318 ......... ~ 

......... 

16 Vnlentine, Nebr 

IO New YorkCity ......., 30 36 { ::' $ 
16 ... .....................I. ... 

~ I 401 

Remarks concentivig Table No. IT. 
I.-This high mas probably the western edge of a very ex- 

tended area central south of Newfoundland. 
II.-This area appeared off the Oregon coast on the lst, 

reached the New Jersey coast by the 6th, thence curved to the 
Southwest and remained nearly stationary in North Oaroliua 
from the 7th to 10th. This area is a continuation of high 
area number vi in June REVIEW. 

III.-This area appeared off the North .Pacific coast on the 
4th and moved slowly eastward with diminishing euergy, dis- 
appearing over the upper lakes on the 12th under the influence 
Of low areas numbers ii and ir .  

IV.-This high appears to have been the southern edge of 
an area central off the southeastern coast of Eudson Bay. 

V.-This area appeared near British Columbia on the loth, 
reached North Carolina on the lGth ,  where it remained nearly 
stationary on the coa& to the 19th. 

vI.-This area remained nearly stationary over the eastern 
Gulf and Florida from t h e  12th to the 29th. It was probably 
the western edge of a large area central over the Bahamas. 

vII.-This area appeared north of Montana on the 20th and 

~~ ~~ - 

moved thonca slowly eastward over the Lake region, disap- 
pearing over Nova Scotia on the 27th. 

VIIL-This area appeared off the North Pacific coast on t h e  
26th and moved rapidly westward to the  Mississippi Valley, 
where i t  w t ~ s  central on the 31st. 

1X.-This area was probably the western edge of an anti- 
cyclone, the centre of which oscillated between the Bermudas 
and Nova Scotia. 

AREAS O F  LOW PRESSURE. 

Fourteen such areas affected the weather of the United 
States during the month of July. They may be divided into 
three groups, according to conditions of formation and location 
of development. The flrst group includes those areas (i, iii, 
x, xiii, and xiv) which entered the United States from the 
Northwest Territory. The second group embraces those areas 
(ii,  iv, vi, rii, xi, and xii) which developed from a permanent 
low over t h e  middle plateau. The third group ombraces those 
areas ( $ 7 ,  viii, and ix) which developed as secoudnry depres- 
sions. The average values for the first group aro as follows: 
duration, 6.4 (+0.7*) days; velocityof entire path, 18.7 (-3.4") 
miles per hour; minimum prussure, 29.48 (-.09*) inches; ve- 
locity east of the seventy-second meridian, 14.7 (-7.2") miles, 
or a diminution of 3.8 miles as compared with the \docity 
east of the ninety-seventh meridiau. For the second group: 
duration, 6 (+1.3*) days ; velocity of entire path, 23.5 (+1.4*) 
miles per hour; minimum pressure, 29.69 (+.02*) inches; ve- 
locity east of the seventy-second meridian, 26.7 miles per hour, 
or a diminution of 1.3 miles as compared with the velocity east 
of the ninety-seventh meridiau. For the third group: dura- 
tion, 2.2 (-2.5") days; velocity of entire path, 26.1 (+3.0*) 
miles per hour; minimum pressure, 29.69 (+.12*) inches. The 
entire path of area number v was east of t h e  serenty-second 
meridian, and the paths of viii and ix did not extend beyond 
the ninety-seventh meridian. A further comparison of these 
groups exhibits the following results : 

Group number 1 gives average values for the month as fol- 
lows : maximum wind volocity in miles per hour, 42.8; maxi- 
mum fall in pressure in twelre hours, .38 inch ; maximum rise 
in temperature iu twelve hours, 30O.2; highest temperature, 
104O.4; absolute rise in temperature in twenty-four hours, 
21O.2; maximum rainfall in tmeutj-four hours, 4.28 inches; 
maximum dew-point, 73O.6; maximum rise in dew-point in 
twentg-four hours, 19O.2. 

Group number 2 gives the following arerago values for the 
month : maximum wind relocity in miles par hour, 46.3; maxi- 
mum fall in pressure iu twelvo hours, .28 inch; maximum 
rise in temperature in twelve hours, 14O.5; highest tempera- 
ture, 1 0 7 O . 3  ; absolute rise in temporature in twenty-four hours, 
14O.3 ; maximum dew-point, 80O.3; maximum rise in dew-point 
in twenty-four hours, 22O.O ; maximum rainfall in twentyfour 
hours, 3.79 inches. 

Group number 3 gives the following average values: max- 
imum mind yelocity in miles per hour, 30.7 ; maximum fall iu 
pressure iu twelve hours, .19 inch; maximum rise in tem- 
perature in twelre hours, 10O.3 ; highest temperature, 95.O3 ; 
absolute rise in temperature in twenty-four hours, 1 1 O ;  max- 
imum dew-point, 75O.3; maximum rise in dew-point in twenty- 
four hours, 1GO.6 ; maximum rainfall in twenty-four hours, 
3.89 inches. 

From the above comparison of monthly average values it i s  
found that the low pressure areas in group number 1 displayed 
the greatest energy and were attended with the greatest pre- 
cipitation and most decided changes in temperature and 
moisture. 

Low area number xiii, of group number 1, which appeared 
iu the Northwest Territory on the afternoon of the 23d is cred- 
ited with the heaviest rainfalls of the month, but they were 
really caused by the advance of high area number viii, which 
on the 30th and 31st was moving eastward in the central Mis- 
sissippi and Ohio valIeys. The heaviest rainfalls of the 
month occurred in the Qulf and Atlautic coast states under 
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No. 

-- 

I ........ 
I1 ....... 
I11 ...... 
lv...... 
v ....... 
VI  ...... 
V I I .  .... 
VIII.... 
IX...... x ....... 
XI. ..... 
XI1 ..... 
XI11 .... 
XIV . .. 
Menns . 
-- 

the influence of advancing high areas, the cold air from which 
mingled with the warm, moist currents over the Gulf Stream 
thereby giving rise to rapid and heavy condensation. 

Low area number vii, of group number 2, and number viii, 
of group number 3, were attended with very heavy rainfall@ 
and the most destructive floods of' the month. Number vii 
developedover the middle plateau on the 13th and passed 
thence slowly northeastward to the Saskatchewan Valley, 
where on the 16th it changed its course to the eastward, and 
on the 17th to the southeastward, passing over Lakes Superior 
and Michigan, being central on the afternoon of the 18th o v e ~  
Lake Huron. At  this juncture the deprassion was joined by 
low area number viii, which developed in southern Dakota on 
the 17th, as a secondary depression. While number vii was 
moving eastward over Manitoba, number viii moved into south. 
ern Nebrmka, and thence northeastward to lower Michigan, 
On the 18th and 19tb, while this combined depression was 
moving over the lower lakes, heavy precipitation and destrnc. 
tive floods occurred iu southern and eastern Ohio, West Vir- 
ginia, and western Pennsylvania. It was reported from West 
Virginia that the property of three entire counties in the 

'western part of the state was almorrt completely destroyed, 
and more than thirty lives lost. This area disappeared south 
of Nova Scotia on the 21st. 

The heavy rainfalls and floods in Iowa, Nebraska, central 
Kansas, northern Missouri, and northern Illinois, attended low 
area number vi which developed over the middle plateau on 
the l l t h  and passed thence eastward to the Mississippi Valley, 
where it was centralon the inorningof the 14th. Twenty-four 
hours later i t  was on the New Jersey coast, and thence moved 
directly out to sea. 

The following arecertain average monthly values of' low press- 
ure areas for a number of years : Number of storms (19 years), 
9.8. Positiou first observed (17 years), lat. N. 45O.2; long. W. 
99O.2. Position last observed (17 years), lat. N. 46O.O; long. 
71O.9. Duration in days, 2.5. Position of middle of path (19 
years), lat. N. 45O.7; long. W. (17 years), 85O.6. Length 01 
path in degrees of longitude a t  its average parallel (17 years): 
27O.4. Hourly velocity, in milos, of storm-centre along its 

, average parallel (17 years), 23.3 miles. Hourly velocity, in 
miles, of storm-centre along its actual path (8 years), 24.3 
miles. Minimum pressure (17 years) 29.63 inches. 

Compared with the average values for many years the total 
number of depressions for July, 1889, shows an excess of 4.2. 
The place of beginning and ending shows a lower latitude, t h e  
former by 3O.2 aud the latter by lo. The average latitude of 
the entire paths shows a tendencr southward by 2O.2. The 
duration of the depressions shows an jncrease of 2.2 days. The 
length of the tracks of the depressions show an increase of 
7O.6. The velocity of progressive movement shows a decrease 
of 7.8 miles per hour, and the minimum pressure a decrease 
of .06 inch. 

Recapitulation.-The prominent and significant features of 
low pressure area9 for the month may be summarized as follows : 

1. Permanent low pressure over the mlddle plateau. 
2. A large increase in the number of depressions, being 

exceeded but once (16 areas in 1871) in 19 years, and equaled 
but  once, 1872 in 18 years. 

3. A marked diminution in the progressive movement east 
of the seventy-second meridian, owing to the presence of a 
persistent high pressure area off the Atlantic coast. 

4. Excessive twenty-four hour rainfalls and general excess 
in precipitation in the Missouri Valley, east Gulf, and Atlantic 
coast atates. 

6. A marked excess in t h e  duration of the depressions, in the 
length of their paths, but a decrease in pressure and in the 
velocity of progressive movement ; which facts, taken in con- 
nection with the large increase in the number of depressions, 
point significantly to the excessive precipitation of the month. 

6. The twelve-hour change in pressure was the maximum 
one for each depression during the month, and occurred between 

.Departure from tho current morltlily avornge. 

- 

ai e 
8 

I 
2 
3 
6 

7 

13 
17 
I 8  
I 8  

I 1  

21 

22 

23 
ag 
. . . 

_ _ _ ~  

8 a. m. and 8 p. m. in all cases, except for area number viii, 
when i t  took place between 8.1). m. and 8 8. m. 

7. The twelve-hour change in temperature was the maximum 
one for each area during the month, and occurred between 8 
a. m. and 8 p. m. in all cases, except for areas number i and xi, 
when it took place between 8 p. m. and 8 a. in. 

The following tables exhlblt the principal facts regarding 
these low areas: 

TABLE No. I. 

Rockliffo,Ont . . . . .. . . 
Winnomuccn, Ncv. .  . . 
Cnlgnry, N.  W . T .  .. . . . 

__ 
First I observed. 

3 
5 
3 

Enstport,Mo . .. . .... . 
Cnlgur N. W.T . . . . . . 
Swift &rront,N.,W.T 
saint  Vincent, Minn.. 
Minnedoan Munltobn. 
Halifirx, ~ . b . .  . . . . . . . . 
Rio Grnnde Cit ,Tex. 
swift  Current K.w.I .  
Salt Lnko Cit i ,Utah . 
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Remarks concern-.tg Table No. II. 
I.-This depression is a continuation of low area number x iu 

June REVIEW, central in northern Montana on the 30th ultimo. 
11.-This area remained about statiouary over Cal iforilia 

md the middle plateau from the 2d to the 6th, on which latter 
late it moved rapidly eastward to Nebraska. During the 7th 
mfl 8th the depression remained nearly stationary over the 
niddle slope, but during the 9th moved eastward to Wiscou- 
3in. On the l l t h  i t  reached eastern New Pork, and the fol- 
owing day disappeared south Of N?va Scotia. 

111.-This area joined number 11 in Nebraska on the 6 t h  
jut separated from it on the 7th and thereafter formed a dis- 
inct  depression. 

1V.-This area appeared Over the middle plateau on the 6th 
md 7th and moved thence eastward to the upper lakes, over 
which region the depression was central on the 13th. By Mle 
norning of the 15th the area was central near Newfoundland, 
)assing thence out to sea. 
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v.-This area probably appeared as the secondary effect of 
a large depression central south of Newfoundland. 

VL-This area reached the New Jersey coast on the 16th, 
Passing thence eastward out to sea. 

vII.-Developed over the middle plateau on the 13th and 
14th, and moved thenco northeastward over Montana to the 
Baskatchewan Valley where on the lGth i t  changed its course 
to the eastward and on the 17th to the southeastward, passing 
Over the upper lakes, where on the 18th i t  joined with num- 
ber viii over Lake Huron. 

vII1.-This area developed in southern Dakota on the 17th 
a8 a secondary depression to number vii, then central in Mani- 
toba. During the day i t  moved southward into Nebraska and 
thence eastward to the upper lakes, where on the 18th i t  joined 
with number vii over Lake Huron. 

TX.-This area dereloped in west Kansas on the 18th, was 
central in nortliern Texas on t h e  19th, and moved thence east- 
ward with diminishing energy to the Carolina coast, whero i t  
disappeared on the 22d: 
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X.-Developed in the Saskatchewan Valley or1 the 19th and 
moved rapidly eastward along t h e  northern border of the coun- 
try, passing the upper lakes on the 2lst and reaching the Qulf 
of Saint Lawrence on the 23d. 

XI.-This mea developod over the middle platean on the 
21st and 22d and moved slowly eastward to the Missouri Val- 
ley, where 011 the 26th it joined with number xii in eastern 
Kansas. 

X I .  This area combined with number xi in Kansas on the 
25th, and thereafter moved eastward as one depression, reach- 
ing the New Jersey coast ou the 27th. On the 28th the de- 
pression disappeared 8011th of Nora Scotia. 

XII1.-Developing on the 24th north of Montana, this area 
moved slowly eastward, just north of the United States, 
reaching the lower Saint Lawrence valley on the 30th. 

X1V.-This area sub-divided on the 31st, forming two cen- 
tres of diminished energy, oue being in  Manitoba aud the other 
in southern Dakota. It seems probable that these two cen- 
tres joined in Minnesota in one depressiou ou the folloffiug day. 

NOltTH ATLANTIC STORNS FOR JULY, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale). 

The paths of t h e  depressions that appeared over the north 
Atlantic Ocean during July, 1889, are 6hOwll on chart j ,  
These paths liaro been determined from internatioual simul 
taneous obserrations by captains of ocean steamsbips and 
sailing vessels received through the co-operation of tho Hydro. 
graphic Office, Navy Department, and the “New Yorlr Herald 
Weather Service.” 

Beyen depressions have been traced for J ~ l y ,  1889 ; tho aver- 
age number traced for tho corresponding month of the last sir 
Years being seven and one-half. Of the dopressions traced 
for the current month, tliree, numbers 3, 4, and 6 ,  were con- 
tlnuntions of areas of low pressure which fimt appeared over 
the North American continont; threo are first charted over 
mid-ocean iu high latitudes, and one apparently origiuatod 
northeast of tho Banks of Newfoundlaud. Tho movements of 
the depressions over the westeru part of the ocean wore irrogu- 
lap, which fact may be attributed to the abnormally high pross- 
Ure which prevailed during a considerable portion of the 
month to the east and southeast of the Banks of Newfound. 
laud. No depressions with well-dofiued movements of trans- 
lation appeared within the region of observation over the 
more southern portions of tho ocean, tlie Gulf of Mexico, or 
the Caribbean Sea. Under date of Julj’ 23d, the Rev. Beuito 
vines, of the Belon Uollege Observatory, Havana, Cuba, re- 
Ports as follows: ‘‘ Since Sunday, 2lst, there have been ob- 
served indications of a cyclone in the first quadrant. This 
hurricane is moving in the beginning of its trajoctorF in the 
longitude of the Bahamas, in a direction toward the New 
Ohannel, in the vicinity of which it will probably recurve.” 
The following dispatch was aent to the New Pork Eerald from 
the City of Mexico, via Galveston: ‘bJuly 12th, a terridc 
storm is raging at  Vera Cruz, and the shipping there is in 
great peril. Tho Spanish bark 6 Hijas de Vinaa ’ is dragging 

anchor. The offlcers ofthe Mexican man-of-war Libertad,’ 
Which is lying in  the roadstead exposed to the whole fury of 
the gale, are doing all in their power to save thoir ship. Hor 
anchorage is very insecuro.9’ Over the western portion of tho 
Ocean, north of t h e  thirty-5fth parallel, fresh gales prevailed 
from the 6th to 17th, and 20th to 2Gth, attaining the force of 
stroug gales on the loth, l l t h ,  and 16th to 17th, when the 
barometric pressure foll to about 29.60 (749). Over mid-ocean 
the stormy periods were embraced between the 1st  to 9th, 17th 
to 20tb, 23d, 24th, and 29th to 31st, strong gales being re- 
Ported from the 6th to Sth, 17th and 18th, and the lowest 
barometric pressure, about 29.40 (747), on the 4th. Over the 
‘atern part of the ocean, in the vicinity of t h e  British Ides, 

weather prevailed from the 7th to l l t h ,  lGth, 19th 

to 26tb, 30th and 31st, strong gales being reported 011 the 31st, 
24th, :tud 35th, and barometric pressure falliug to about 29.40 
(747) being noted on tho 24th. 

Compnred with the corrosponding month of previous p a r s  
the storms which appeared over tho north Atlantic Ocoan 
during July, 1889, corresponded closoly in number with the 
average; they wore deficient in onergy, and pursued irregular 
paths, more especially over the western part of the oceau. A 
noteworthy feature of tlie month was the absence of storms of 
tropical or subtropical origin advancing northward over or east 
of the United States. The storms traced oTer the north At- 
lantic for July in preceding years varied in number from fire 
in 1884 to twelve in 1886. The storms of the middle latitudes 
3 f  the north Atlantic Ocean soldom acquire great strength in 
July, the most dostructive storms of the month general1.y np- 
poaring in  the tropical or subtropical regions. Among notable 
West-Ttidiau storms for July describod in the REVIEW during 
the last six years wore thoso of 1586 and 1887. The hurricane 
if 1887 advanced from Barbadoos Island westward ovor the 
Caribbeaii Sea and thence northward over the Gulf of Moxico 
:o the oast Gulf states from the 20th to tho close of the mouth. 
Phis storm was very severe at Barbadoos Islaud on tho 30th, 
tud soveral vessels were wrecked. Several vessels were 
mocked on tho west coast of Florida and the north Cuban 
:east, aud wry  heavy rainfall in the Gulf States, in corinectibn 
rith high minds and swollen rim’s, caused great destruction 
;o the growiug crops and tho public highwap. In 1886 two 
itorms aclvauced northward from the viciuity of Cuba, neither 
)f which were very destructive in their charactor. 

The following are briefdescriptious of the depressions traced 
or July, 1889 : 

1,-This depression was central over mid-ocean in about 
atitude N. 5 4 O  on the lst, with central pressure falling to 
tbout 29.70 (764), and moderate to fresh gales, whence i t  moved 
iorthertsterly and disappeared north of the region of obserrs- 
;ion after the 2d. 

%,-This depression appeared northeast of the Banks of Nem- 
bundland on the 3d, with prossure about 29.60 (752), and 
;hence passed southeast to about N. 47”, W. 38O by the 4th, in 
rhich position presaure falling to about 29.40 (747) was reported. 
By the 6th the centre of depression had advanced southeast to 
,ho forty-second parallel, whence, it recurved northward to the 
’orty-eighth parallel by the Gth, thls  movement being apparently 
h o  to the combined influence of an area of high pressure to 
,he eastward and southward and the advance from the mest- 
rard, south of Newfoundland, of an area of low pressure. By 
,he 7th the storm-centre had moved westward to about tho . 
;hirty-eighth meridian, after which it apparently united with 
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